Abstract
Introduction
Celiac disease is an autoimmune malabsorptive disorder triggered by the ingestion of gluten-containing grains (1, 2) . Studies in the United States and Europe have shown the prevalence of this disease to be 1 percent among the general population (3) . Among the Japanese, however, celiac disease is believed to be quite rare, and studies concerning the frequency of this disease are scarce (4) . (Fig. 1A) . These lymphocytes were positive for CD3 (Fig. 1B) (Fig. 1C, D) . (Fig. 2B) .
Celiac disease has been shown to be a risk factor for several malignant diseases, including non-Hodgkin's lymphoma (NHL) (5). Once patients are diagnosed with celiac disease, serious complications are prevented by placing patients on a gluten-free diet (GFD). Previously, we reported a Japanese case of diffuse large B-cell lymphoma (DLBCL) associated with celiac disease (4)
.
t o l o g i c a l f i n d i n g s o f t h e o c c i p i t a l s u b c u t a n e o u s ma s s i n t h e p a t i e n t . ( A) T h e p r o l i f e r a t i o n o f a t y p i c a l l a r g e l y mp h o c y t e s wi t h p l e o mo r p h i c , i r r e g u l a r n u c l e i a n d p r o mi n e n t n u c l e o l i . T h e s e l y mp h o c y t e s we r e p o s i t i v e f o r CD3 . ( B ) I mmu n o h i s t o c h e mi c a l a n a l y s i s o f c y t o t o x i c mo l e c u l e s a n d CCR4 . T h e e x p r e s s i o n o f g r a n z y me B ( C) a n d CCR4 ( D) i n a s e c t i o n o f t h e o c c i p i t a l s u b c u t a n e o u s ma s s wa s a n a l y z e d wi t h i mmu n o h i s t o c h e mi s t r y . T h e l y mp h o ma c e l l s we r e p o s i t i v e l y s t a i n e d f o r b o t h mo l e c u l e s ( o r i g i n a l ma g n i f i c a t i o n × 4 0 0 ) .

In addition, the phenotype of lymphocytes was determined using anti-CD4-fluorescein isothiocyanate (FITC) (BD Biosciences) and expression levels of chemokine receptors on CD4+ cells were measured using anti-CXCR1-phycoerythrin (PE), anti-CXCR2-PE, anti-CXCR3-PE, anti-
F i g u r e 2 . T h e p r o l i f e r a t i n g P T CL c e l l s i n t h e p l e u r a l e f f u s i o n . ( A) T h e c e l l s a r e a t y p i c a l l a r g e l y mp h o c y t e s wi t h p l e o mo r p h i c , i r r e g u l a r n u c l e i a n d b a s o p h i l i c c y t o p l a s m ( Wr i g h t Gi e ms a s t a i n , × 4 0 0 ) . ( B ) S u r f a c e e x p r e s s i o n o f a p a n e l o f c h e mo k i n e r e c e p t o r s we r e me a s u r e d wi t h f l o wc y t o me t r y . CCR4 a n d CXCR4 we r e d e t e c t e d o n t h e P T CL c e l l s , b u t n o o t h e r c h e mo k i n e r e c e p t o r s e x a mi n e d we r e f o u n d .
CXCR4-PE, anti-CXCR5-PE, anti-CXCR6-PE, anti-CCR1-PE, anti-CCR2-PE, anti-CCR3-PE, anti-CCR6-PE, anti-CCR 7-PE, anti-CCR8-PE, anti-CCR9-PE (Dako Cytomation, Kyoto, Japan), anti-CCR4-PE, anti-CCR5-PE (BD Biosciences), and anti-CX3CR1-PE (MBL, Nagoya, Japan). Positivity for antigens was determined with FACS Caliber and CELLQuest software (BD Biosciences). Surface expression of CCR4 and CXCR4 was detected on the PTCL cells from pleural effusions, but no other receptors were detected by positive flowcytometry
Discussion
To the best of our knowledge, this is the first case of PTCL-U during a CR of DLBCL associated with celiac disease. A gluten-containing diet induced intestinal symptoms in the patient, which was soon followed by affliction with PTCL-U. Elimination of gluten and chemotherapy initially helped to achieve a CR, but PTCL-U relapsed in a short time. This secondary malignancy was suspected to be caused by his history of chemotherapy; PTCL-U accounted for 6 percent of cases according to one report on secondary NHL after treatment of lymphoma (6). Moreover, PTCL-U was found to follow rituximab therapy for B-cell lymphomas in two case reports (7, 8). More critically, however, is that the risk of NHL is significantly increased in patients following a normal or reduced gluten diet, but not with a strict GFD, according to a review of 210 patients with celiac disease (9). A case of enteropathy-type T-cell lymphoma (ETCL) developed 6 years after the diagnosis of DLBCL associated with celiac disease was reported (10). As evidence in his intestinal symptoms, this patient's gluten-containing diet most likely had an influence on his episode of PTCL-U.
Among Eastern Asian populations, no systemic analysis of celiac disease has been made, except perhaps for our measurement of serum concentration of TTGIgA in 50 Japanese healthy donors in which we found no positive subjects (4) . Some symptomatic patients, such as those with gastrointestinal symptoms (11) , cerebellar ataxia (12) , or dermatitis herpetiformis (13) , have been reported, and two Japanese living in Canada were diagnosed with celiac disease from small intestinal biopsies (14) .
Celiac disease may be a risk factor for several malignant diseases, including NHL (5, 15 
